Introduction
============

The epidermal growth factor receptor (EGFR) is expressed on the surface of normal epithelial cells and is overexpressed in certain tumor cells. Overexpression of EGFR is linked to the migration and invasion of tumor cells and patient prognosis ([@b1-etm-0-0-8612]). Distant metastasis is a complex process in which cancer cells leave the primary tumor, invade the lymph and blood system and growing in distant organ sites; each of these steps is closely associated with the biological characteristics of the tumor ([@b2-etm-0-0-8612]). Lymph node metastasis is the most common metastatic pathway of lung cancer, which affects its stage and prognosis ([@b3-etm-0-0-8612]). Previous studies have indicated that EGFR mutations are highly associated with ethnicity, gender, adenocarcinoma and smoking status ([@b4-etm-0-0-8612]). With the application of sequencing and PCR technology, EGFR mutations have become the major predictors of the effectiveness of EGFR-tyrosine kinase inhibitor (TKI) targeted therapy ([@b10-etm-0-0-8612]). Patients on EGFR-TKI treatment had an objective response rate (ORR) of 70-80%, median progression-free survival (mPFS) of 9-12 months and overall survival (OS) of 20-32 months, making EGFR-TKI become the first-line treatment for patients with EGFR-mutant non-small cell lung cancer (NSCLC) ([@b9-etm-0-0-8612]).

EGFR mutations mainly exist in exons 18-21, among which exon 19 deletion mutation, exon 21 L858R point mutation and exon 20 T790M mutation are the most common types, which account for 50-90% of the overall EGFR mutations and are referred to as classical mutations ([@b8-etm-0-0-8612],[@b11-etm-0-0-8612]); other sensitive mutations, referred to as uncommon mutations in clinical practice, include G719X in exon18, L861Q and G719C in exon 21 ([@b12-etm-0-0-8612],[@b13-etm-0-0-8612]). Uncommon mutations and common mutations have been indicated to have similar clinicopathological features, but uncommon mutations have a lower sensitivity and a lesser response to EGFR-TKI treatment ([@b14-etm-0-0-8612],[@b15-etm-0-0-8612]). Previous studies have suggested that for EGFR-TKI treatment, NSCLC patients with uncommon mutations are less responsive than those with common mutations, as indicated by their shorter PFS and lower ORR after EGFR-TKI treatment ([@b16-etm-0-0-8612],[@b17-etm-0-0-8612]). However, due to the low incidence of uncommon mutations and the partial overlap of the incidence of the two types of mutations, the reasons for the differences in the therapeutic effect of EGFR-TKIs across different ethnicities and mutation types have remained elusive; furthermore, only a small number of relevant studies has been published to date ([@b18-etm-0-0-8612],[@b19-etm-0-0-8612]).

The frequency of EGFR mutation in NSCLC has been documented to differ across ethnic groups and the occurrence was observed to be markedly higher in East-Asian trials compared with that in European studies ([@b20-etm-0-0-8612],[@b21-etm-0-0-8612]). China is a large country by area; Uygur people live between East Asia and the European continent ([@b20-etm-0-0-8612],[@b22-etm-0-0-8612]), but little is known regarding the difference in EGFR mutation rates between Xinjiang Uygur and Han people.

The present study was based on populations of different genetic backgrounds and living habits, i.e., Xinjiang Uygur and Han people. The ADx Amplification Refractory Mutation System (ADx-ARMS) was used to determine EGFR gene expression, compare the ethnic differences in EGFR mutations between Xinjiang Uygur and Han people, analyze the distribution of uncommon mutation types and evaluate the association between the clinicopathological features of uncommon mutations and the efficacy of EGFR-TKI treatment, which aimed to justify the clinical treatment of patients with uncommon EGFR mutations.

Materials and methods
=====================

### Patients

A total of 2,984 patients who were hospitalized at the Affiliated Tumor Hospital of Xinjiang Medical University (Urumqi, China) between February 2012 and February 2017 and had been pathologically confirmed as having NSCLC were enrolled in the present study, among whom 29 patients with uncommon mutations were screened out after the ADx-ARMS test for EGFR gene mutations. The study was approved by the Affiliated Tumor Hospital Xinjiang Medical University (Urumqi, China). All patients provided written informed consent prior to enrollment. The inclusion criteria were as follows: i) Pathologically confirmed lung adenocarcinoma; ii) advanced clinical stage (stage IIIB or IV) according to the seventh edition American Joint Committee on Cancer (AJCC) staging system ([@b23-etm-0-0-8612]); iii) age \>18 years; iv) all tissue samples had been tested for EGFR gene expression prior to treatment; v) patients treated with EGFR-TKIs were defined as patients receiving standard treatment with gefitinib, erlotinib and icotinib for at least 30 days; vi) at least one measurable lesion as defined by the Response Evaluation Criteria in Solid Tumors (RECIST) 1.1([@b24-etm-0-0-8612]); vii) clinical stage was determined using the AJCC TNM staging system (VII) ([@b23-etm-0-0-8612]); viii) regular follow-ups had been performed with complete pathological data. The exclusion criteria were as follows: i) Patients with known drug-resistant EGFR mutations; ii) patients who had received no EGFR-TKI treatment or had not been treated with EGFR-TKI as required; iii) patients who stopped the medication or reduced the dose due to adverse reactions; iv) patients who died from diseases not associated with the disease studied (e.g. heart disease or severe pulmonary infection); v) patients with their follow-up results lost.

### Methods

A retrospective analysis was performed on the clinical data of the patients with uncommon mutations (n=29), including gender, age, smoking status, ethnicity, pathological type, TNM stage and primary lesion location. In order to explore whether uncommon EGFR mutations were associated with specific metastases, patients with uncommon mutations were examined for organ and lymph node metastasis. MRI was used to determine brain metastasis and CT to determine other metastases. In addition, the EGFR mutation type, optimal efficacy of targeted therapy, time of disease progression, time of last follow-up and time of death were recorded.

### ADx-ARMS

The ARMS was adopted to determine EGFR gene expression in the tissue samples of all patients (n=2,984), and all of the tissue samples were obtained during surgery. The ARMS is a highly sensitive real-time PCR-based test system that covers the 29 EGFR mutation hotspots from exon 18 to exon 21([@b25-etm-0-0-8612]). The assay was performed with the MX3000P (Stratagene) real-time PCR system according to the manufacturer\'s protocol for the ADx EGFR29 Mutation Kit (Amoy Diagnostics). The 25-µl RT-PCR system consisted of 0.4 µl of template DNA, 3.6 µl of deionized water and 16 µl of other reaction components ([@b26-etm-0-0-8612]). PCR was performed by initial denaturation at 95˚C for 10 min, followed by 40 cycles of amplification (95˚C for 30 sec and 61˚C for 1 min). The results were analyzed according to the criteria defined by the manufacturer\'s protocol.

### Efficacy evaluation indexes

According to the RECIST, the efficacy was divided into complete response (CR), partial response (PR), stable disease (SD) and progressive disease. From the numbers of patients with CR, PR and SD, the following parameters were calculated: ORR=(n~CR~+n~PR~)/total number of cases x100%. Disease control rate (DCR)=(n~CR~+n~PR~+n~SD~)/total number of cases x100%.

### Statistical analysis

SPSS (version 21.0; IBM Corp.) was used for data analysis. The χ^2^ test was used to analyze the differences in the uncommon EGFR mutations between Uygur and Han people. The normally distributed data were expressed as the mean ± standard deviation, while the non-normally distributed data were expressed as the median with interquartile range. P\<0.05 was considered to indicate statistical significance.

Results
=======

### Differences in EGFR gene mutations between Xinjiang Uygur and Han people

A total of 2,984 patients (542 Uygur people and 2,442 Han people) with stage IIIb/IV NSCLC were enrolled in the study. Among the 542 Uygur people, 298 were male and 244 were female, with a median age of 63 (range, 36 to 89 years). Among the 2,442 Han people, 1018 were male and 1424 were female, with a median age of 66 (ranging from 23 to 87 years). The clinical and pathological features of Xinjiang Uygur and Han ethnicities were showed in [Table SI](#SD1-etm-0-0-8612){ref-type="supplementary-material"}. There were significant differences in EGFR mutations between Xinjiang Uygur and Han people (P\<0.001): Uygur and Han people with adenocarcinoma had an EGFR mutation rate of 10.79 and 72.22%, respectively, and those with squamous cell carcinoma had an EGFR mutation rate of 3.26 and 10.13%, respectively. The differences in uncommon EGFR mutations were significant between Uygur and Han people with lung adenocarcinoma (P\<0.05), but not significant between those with lung squamous cell carcinoma. Uygur and Han people with lung adenocarcinoma had an uncommon EGFR mutation rate of 0.25 and 1.96%, respectively, and those with lung squamous cell carcinoma had an uncommon EGFR mutation rate of 0 and 0.26%, respectively. The differences in the EGFR gene mutations between Xinjiang Uygur and Han people are presented in [Table I](#tI-etm-0-0-8612){ref-type="table"}.

### Clinicopathological features of patients with uncommon mutations

The clinicopathological features of the 29 patients with uncommon mutations (25 were Han people, 4 was Uygur) are presented in [Table II](#tII-etm-0-0-8612){ref-type="table"}. The patients with uncommon mutations consisted of 19 men and 10 women, and 17 were nonsmokers. A total of 3 (10.3%) patients had Squamous cell carcinoma and 26 (89.7%) had Adenocarcinoma. A total of 8 (27.6%) patients were classified as at stage IIIB, and 21 (72.4%) at stage IV. A total of 13 patients had the primary tumor in left lung. The most common site of lymph node metastasis in patients with uncommon mutations was the hilar lymph node, supraclavicular/subclavian lymph node, cervical lymph node and mediastinal lymph node; the most common distant metastatic organs were the lung, bone, brain, liver and adrenal gland.

### Pathological types of uncommon mutations

Among the 29 patients with uncommon mutations, 16 had single mutations, 11 had double mutations and 2 had triple mutations ([Table III](#tIII-etm-0-0-8612){ref-type="table"}).

### EGFR-TKI treatments for uncommon mutations

A total of 29 patients with uncommon mutations were treated with EGFR-TKIs, among whom 16 were treated with gefitinib, 12 with erlotinib and 1 with icotinib. The number of patients treated with first-line, second-line and third-line EGFR-TKIs was 16, 7 and 6, respectively. Their clinicopathological features and outcomes are presented in [Tables IV-VI](#tIV-etm-0-0-8612 tV-etm-0-0-8612 tVI-etm-0-0-8612){ref-type="table"}.

The ORRs, DCRs and mPFS on treatment with first-line, second-line and third-line EGFR-TKIs are provided in [Table VII](#tVII-etm-0-0-8612){ref-type="table"}, second-line EGFR-TKIs have a lower ORR and DCR while had a longer mPFS.

The mPFS of all patients with uncommon mutations who received EGFR-TKIs ranged from 5.5 to 2.7 months (first-line, second-line and third-line EGFR-TKIs was 5.5, 4.0 and 2.7 months, respectively), with no significant differences observed ([Fig. 1](#f1-etm-0-0-8612){ref-type="fig"}), but the result indicated that the mPFS was shortened with the increasing lines of EGFR-TKIs.

Discussion
==========

Lung cancer is one of the deadliest malignant tumor types in the world. EGFR is a cell proliferation and signaling receptor for epidermal growth factors. Furthermore, it is a receptor tyrosine kinase that is frequently overexpressed and has a central role in the development of NSCLC ([@b27-etm-0-0-8612],[@b28-etm-0-0-8612]). Studies on treatments targeting EGFR have opened up novel avenues for the treatment of lung malignancies, but sensitivity to treatment is significantly associated with EGFR mutation types. Exon 19 deletion and exon 21 L858R mutation are the most common types, which account for almost 90% of all EGFR mutations in lung cancer ([@b29-etm-0-0-8612],[@b30-etm-0-0-8612]). Due to the small proportion of patients with uncommon mutations, evidence-based medical evidence is only available from retrospective studies and case reports with small samples. Certain studies have indicated that the proportion of patients with uncommon mutations receiving first-line EGFR-TKIs is up to 85.7%, and that proportion is higher for patients with uncommon mutations combined with 19-DEL and L858R complex mutations. Furthermore, the ORR, mPFS and OS of patients with certain compound mutations are similar to those of patients with common mutations ([@b31-etm-0-0-8612]).

In the present study, 2,984 patients of Uygur and Han ethnicities with stage IIIB/IV NSCLC in Xinjiang were retrospectively analyzed and the results indicated that Uygur and Han people exhibited significant differences in EGFR mutations in adenocarcinoma and squamous cell carcinoma. A meta-analysis by Wang and Wang ([@b26-etm-0-0-8612]) suggested that the overall EGFR mutation rate of Chinese patients was 37.5% and Wu *et al* ([@b32-etm-0-0-8612],[@b33-etm-0-0-8612]) reported that 37.9% of Chinese NSCLS patients had EGFR mutations. However, the EGFR mutation rate of Han people in the present study was 72.22%, which was higher than that in other studies. The reason for this may be the use of ADx-ARMS, a different and more sensitive method, in the present study. The differences in the uncommon EGFR mutations were significant between Uygur and Han people with lung adenocarcinoma, but not significant between the two ethnic groups with lung squamous cell carcinoma. A total of 2,984 patients with EGFR mutations were enrolled, among whom 29 harbored uncommon mutations. It was indicated that the proportion of patients harboring uncommon EGFR mutations was not significantly different across different genders and smoking statuses, which was similar to the results obtained by Sonobe *et al* ([@b34-etm-0-0-8612]). The most common lymph node metastasis sites in patients with uncommon mutations were hilar lymph node, supraclavicular/subclavian lymph node, cervical lymph node and mediastinal lymph node, and the most common distant metastatic organs were the lung, bone, brain, liver and adrenal gland. Comparison of the efficacy of EGFR-TKIs in patients with uncommon EGFR mutations revealed that patients on treatment with first-line EGFR-TKIs had an ORR of 43.75%, a DCR of 50% and mPFS of 5.5 months; the ORR and PFS of patients on treatment with first-line EGFR-TKIs were inferior to those in patients with classical mutations, and were also inferior to the previous research of certain patients with uncommon mutations, but were superior to those with wild-type EGFRs. The second-line EGFR-TKIs had an ORR of 28.57%, a DCR of 42.85% and mPFS of 4.0 months. The three-line EGFR-TKIs had an ORR of 33.33%, a DCR of 50.00% and mPFS of 2.7 months. From this observation, it may be concluded that the mPFS was shortened with the increasing lines of EGFR-TKIs, which may be linked to the changes in patients\' physical state, drug tolerance and EGFR mutation kurtosis.

In the present study, the most common mutation site was G719X. Among the 29 patients, 5 harbored G719X single mutations and 6 harbored compound mutations. There was a point mutation of G719 at exon 18: The glycine at position 719 was replaced by serine, alanine or cysteine (G719S/A/C). Previous studies have suggested that the affinity for ATP of the G719 mutant is between that of wild-type EGFR and L858R ([@b35-etm-0-0-8612]). According to one study, patients with G791X single mutations had an ORR of 36.8% ([@b36-etm-0-0-8612]), but it has also been reported that patients with G719 mutations, whether single or double, had an ORR of 53.3% and mPFS of 8.1 months ([@b37-etm-0-0-8612]). In the present study, 5 patients with G719X mutations had an ORR of 80% and mPFS of 6 months, and 6 patients with compound mutations had an ORR of 50% and mPFS of 3.5 months. The best response achieved was PR; the ORR and PFS for patients with single mutations were superior to those of patients with compound mutations but inferior to those of patients with classical mutations. It may be suggested that certain patients with compound mutations harbored drug-resistant mutations whose affinity for ATP was lower than that of G719 single mutations and the possibility of bypass interference cannot be excluded.

L861Q, as a mutation at position 861 on exon 20 of the EGFR, was another common mutation site in the present study. Among the 29 patients, 5 had L861Q single mutations and 3 had compound mutations. A previous study reported that L861Q accounted for 2% of EGFR mutations ([@b38-etm-0-0-8612]); Yoshida *et al* ([@b39-etm-0-0-8612]) indicated that patients with L861Q mutation were resistant to first-line EGFR-TKIs, but certain other studies suggested that certain EGFR-TKIs were effective for the treatment of L816Q mutation with the efficacy being inferior to that for L858R and G719 mutations ([@b13-etm-0-0-8612],[@b25-etm-0-0-8612]). In the NEJ002 study, the efficacy of gefitinib was retrospectively analyzed in 7 patients with uncommon G719X mutations and 3 patients with uncommon L8861Q. It was indicated that the median OS of the patients with uncommon sensitive mutations in the gefitinib group was significantly shorter than that in the classical sensitive mutation group, while the median OS was not significantly different between patients with uncommon sensitive mutations and those with common sensitive mutations in the chemotherapy group ([@b40-etm-0-0-8612]). In the present study, the ORR was 40% and the mPFS was 6.2 months in 5 patients with L861Q treated with first-line EGFR-TKIs.

However, it should be noted that cohort size (n=2,984) of the present study was relatively small, which may have affected the uncommon EGRF mutation rate between Uygur and Han people. The number of patients with uncommon EGFR mutations among the Uygur people was too small, so large samples should be carried out in the future to further verify the results of the present study.

In conclusion, the incidence of EGFR gene mutations is significantly higher in Han people who live in Xinjiang than in Uygur people. The uncommon EGFR mutations may be divided into different subtypes, which may result in different outcomes and survival time of patients on treatment with EGFR-TKIs. The mechanism of action may include the involvement of different signaling pathways. In general, patients with uncommon EGFR mutations have a lower ORR and shorter PFS than those with classical mutations, but certain patients with uncommon EGFR mutations have a higher ORR and longer PFS than patients with wild-type mutations. Therefore, patients with different types of uncommon mutations should be treated with different regimens. The specific mechanism of action requires further investigation.
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###### 

Differences in EGFR gene mutations between Xinjiang Uygur and Han ethnicities.

                            EGFR mutation                  Uncommon EGFR mutation                      
  ------------------------- --------------- ------ ------- ------------------------ ---- ------ ------ --------
  Adenocarcinoma                                           \<0.001                                     \<0.05
  Uygur                     42              347    10.79                            1    388    0.25    
  Han                       923             355    72.22                            25   1253   1.96    
  Squamous cell carcinoma                                  \<0.001                                     1.0
  Uygur                     5               148    3.26                             0    153    0       
  Han                       118             1046   10.13                            3    1161   0.26    

The percentage value is from the number of patients with a positive common and uncommon EGFR mutation. EGFR common mutation includes: Exon 19 deletion mutation, exon 21 L858R point mutation and exon 20 T790M mutation. Uncommon EGFR mutation includes: Exon 18 G719X mutation, exon 20 20ins mutation, exon 20 S768I mutation and exon 21 L861Q mutation. EGFR, epidermal growth factor receptor.

###### 

Clinicopathological features of patients with uncommon mutations (n=29).

  Characteristics                                             Value (%)
  ----------------------------------------------------------- ------------
  Sex                                                          
       Male                                                   19 (65.5)
       Female                                                 10 (34.5)
  Median age (years)                                          68 (38-82)
  Smoking                                                      
       Smoker                                                 12 (41.3)
       Non-smoker                                             17 (58.7)
       Average smoking index (patients with smoking habits)   495.8±23.7
       Smoking index interval                                 100-900
  Ethnicity                                                    
       Han                                                    25 (86.2)
       Uygur                                                  4 (13.8)
  Pathological type                                            
       Squamous cell carcinoma                                3 (10.3)
       Adenocarcinoma                                         26 (89.7)
  Stage                                                        
       IIIB                                                   8 (27.6)
       IV                                                     21 (72.4)
  Primary tumor location                                       
       Left lung                                              13 (44.8)
       Right lung                                             16 (55.2)
  Metastatic organ                                             
       Lung                                                   14 (48.3)
       Bone                                                   10 (34.5)
       Brain                                                  9 (31.0)
       Liver                                                  5 (17.2)
       Adrenal gland                                          4 (13.8)
       Other                                                  5 (17.2)
  Lymph node metastasis                                        
       Hilar lymph node                                       8 (27.6)
       Clavicular lymph node                                  5 (17.2)
       Cervical lymph node                                    3 (10.3)
       Mediastinal lymph node                                 1 (3.4)
       Other                                                  2 (6.9)

Values are expressed as n (%) or the median (range).

###### 

Distribution of uncommon EGFR mutations by type.

  EGFR mutation       Mutant exon   No. of patients (%)
  ------------------- ------------- ---------------------
  G719X               18            5 (17.2)
  20ins               20            4 (13.8)
  S768I               20            2 (6.9)
  L861Q               21            5 (17.2)
  G719X+20ins         18+20         1 (3.4)
  G719X+T790M         18+20         2 (6.9)
  G719X+L861Q         18+21         2 (17.2)
  19Del+S768I         19+20         1 (3.4)
  S768I+20ins         20            4 (13.8)
  S768I+L858R         20+21         1 (3.4)
  G719X+S768I+20ins   18+20         1 (3.4)
  G719X+L861Q+L858R   18+21         1 (3.4)

EGFR, epidermal growth factor receptor; No., number; ins, insertion; del, deletion.

###### 

Clinicopathological features and outcomes of 16 patients on first-line EGFR-TKI treatment.

  Pt. ID   Sex   Age (years)   Smoking   Stage   Histology   EGFR mutation   TKI response   PFS
  -------- ----- ------------- --------- ------- ----------- --------------- -------------- -----
       1   F     53            Y         IV      ADC         G719X           PR             7
       2   F     82            Y         IV      ADC         G719X+20ins     PD             2
       3   M     71            N         IV      ADC         20ins           PD             1
       4   M     67            N         IV      ADC         S768I           PD             2
       5   M     65            N         IIIB    ADC         G719X           PR             6
       6   F     54            N         IV      ADC         L861Q           PD             6
       7   F     61            Y         IV      ADC         G719X+T790M     PD             1
       8   M     73            Y         IV      ADC         G719X+L861Q     PR             5
       9   M     57            N         IV      ADC         L861Q           PR             9
  10       M     63            N         IIIB    ADC         19Del+T790M     SD             4
  11       M     82            Y         IIIB    ADC         G719X           PR             8
  12       M     68            N         IV      ADC         L861Q           PR             8
  13       F     71            Y         IV      ADC         S768I+L858R     PD             2
  14       M     66            N         IV      ADC         19Del+S768I     PR             17
  15       M     52            N         IIIB    ADC         20ins           PD             2
  16       F     48            Y         IV      ADC         S768I+20ins     PD             1

EGFR-TKI, epidermal growth factor receptor tyrosine kinase inhibitor; Pt. ID, patient identification number; PFS, progression-free survival; M, male; F, female; Y, yes; N, no; ADC, adenocarcinoma; ins, insertion; del, deletion; PR, partial response; PD, progressive disease; SD, stable disease.

###### 

Clinicopathological features and outcomes of 7 patients on second-line EGFR-TKI treatment.

  Pt. ID   Sex   Age (years)   Smoking   Stage   Histology   EGFR mutation       TKI response   PFS
  -------- ----- ------------- --------- ------- ----------- ------------------- -------------- -----
  1        M     38            N         IIIB    ADC         L861Q               SD             6
  2        M     64            N         IV      ADC         G719X               PD             5
  3        M     71            N         IV      ADC         G719X+S768I+20ins   PD             2
  4        M     68            Y         IIIB    ADC         G719X+L861Q         PR             5
  5        M     55            N         IV      SCC         S768I               PD             2
  6        F     81            Y         IIIB    ADC         S768I+20ins         PD             2
  7        F     68            N         IV      ADC         G719X+L861Q+L858R   PR             6

EGFR-TKI, epidermal growth factor receptor tyrosine kinase inhibitor; Pt. ID, patient identification number; PFS, progression-free survival; M, male; F, female; Y, yes; N, no; ADC, adenocarcinoma; SCC, squamous cell carcinoma; ins, insertion; SD, stable disease; PD, progressive disease; PR, partial response.

###### 

Clinicopathological features and outcomes of 6 patients on third-line EGFR-TKI treatment.

  Pt. ID   Sex   Age (years)   Smoking   Stage   Histology   EGFR mutation   TKI response   PFS
  -------- ----- ------------- --------- ------- ----------- --------------- -------------- -----
  1        F     53            N         IV      SCC         L861Q           PD             2
  2        F     43            Y         IIIB    ADC         G719X           PR             4
  3        M     71            N         IV      ADC         20ins           PR             5
  4        M     67            Y         IV      SCC         S768I+20ins     PD             1
  5        M     65            N         IV      ADC         20ins           SD             2
  6        M     54            Y         IV      ADC         S768I+20ins     PD             2

EGFR-TKI, epidermal growth factor receptor tyrosine kinase inhibitor; Pt. ID, patient identification number; PFS, progression-free survival; M, male; F, female; Y, yes; N, no; ADC, adenocarcinoma; SCC, squamous cell carcinoma; ins, insertion; PD, progressive disease; PR, partial response; SD, stable disease.

###### 

Summary of short-term outcomes of 29 patients with uncommon mutations on EGFR-TKI treatment.

  EGFR-TKI treatment   Cases (n)   CR (%)    PR (%)     SD (%)     PD (%)     ORR (%)   DCR (%)   mPFS (months)
  -------------------- ----------- --------- ---------- ---------- ---------- --------- --------- ---------------
  First-line           16          0 (0.0)   7 (43.8)   1 (6.3)    8 (50.0)   43.8      50.0      5.5
  Second-line          7           0 (0.0)   2 (28.6)   1 (14.3)   4 (57.1)   28.6      42.9      4.0
  Third-line           6           0 (0.0)   2 (33.3)   1 (16.7)   3 (50.0)   33.3      50.0      2.7

mPFS, median progression-free survival; EGFR-TKI, epidermal growth factor receptor tyrosine kinase inhibitor; PR, partial response; PD, progressive disease; SD, stable disease; CR, complete response; ORR, objective response rate; DCR, disease control rate.
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